Using a simple free-electron model for liquid Ge and the modified hypernetted-chain fitting method [Phys. Rev. B 2$, 1701 (1983)] we obtain an electron-ion pseudopotential V, v and an ion-ion potential for liquid Ge. The calculation accurately reproduces the experimental structure factor S(k), », including the shoulder on the first peak, irrespective of the mognirude of the bridge contribution used. The appearance of the shoulder structure in S(k) is discussed in terms of the compressibility and the electron-density parameter rs Many polyvalent liquid metals (e.g. "si, Ge, and Ga) show a shoulder on the high-k side of the main peak of the structure factor S(k). These fluids (with strongly charged ions) are expected to be strongly coupled systems. Hence the bridge-diagram contributions to S(k) are expected to be important.
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In this paper we report results for Ge showing that (i) the bridge contributions to S(k) are, surprisingly, quite negligible, (ii) all features of S(k), "" including the shoulder in the main peak can be quantitatively reproduced within a simple free-electron model using a simple emptycore pseudopotential for the electron-ion interaction, and (iii) the appearance of the shoulder is very sensitive to the electron effective-mass ratio r, "/r"where r, is the electrondensity parameter, and (iv) the pair potential and pseudopotential can be extracted from structure data, i.e., S(k),"".
We used the modified hypernetted-chain (MHNC) equation, '~h ere the bridge corrections are modeled as in a hard-sphere system with a packing fraction q. The method of analysis was essentially that given by Dharma-wardana and Aers for liquid Al. The ion-ion potential U&, (q) was constructed from an empty-core Ashcroft form V~(q) = -(4mZ/q2)cos(qRo) and an electron gas response function X(q, r, '), where the local field was taken in the localdensity-density functional approximation.
As in Ref. 2, an
effective electron-mass parameter p, = r, '/r"where r, is the electron-sphere radius, is retained. Thus, in fitting the MHNC-calculated S(k), "", the adjustable parameters are Ro, p, and the bridge-function parameter q. The use of p, as a fitting parameter provides two independently variablelength scales, namely, Ro and r, ', for the problem. Waseda's data' for S(k),""were used at T= 1253 K, density=5. 56 g/cm. This corresponds to an ion-sphere radius r0=3.269 a.u. and r, =2.0592 a.u. , with the effective ion charge Z =4. The structure factor S(k)MHNc, calculated with MHNC to give the best fit to S(k),""by varying Ro, tt, , and v), with S(0) taken as 0.032" is given in Fig. l ' as a fitting parameter may seem unimportant.
In Fig. 1 we also show the S(k) Fig. 2 . The sensitivity of U(r) to r, " (Fig. 2) is not unexpected. But since S(k) is thought to be relatively insensitive to U(r), the changes seen in Fig. 1 by a readjustment of the compressibility. Then the resulting ion-pair potentials are found to be essentially independent of S(0) or r, ", and agree very closely with the best-fit potential, i.e. , the curve with p. = 1 in Fig. 2. %e note that the empty-core parameter 80=1.027 a.u.
found by us is in good agreement with that quoted by Shih and Stroud" (0.968 a.u. ). Both the pseudopotential V~and the response function X(q, r, ") are needed to calculate the charge pileup hn(q),~= -V~(q)X(q, r, ') around a Ge4+ ion immersed in an electron gas (with r, =2. 0592, which corresponds to four free electrons per Ge ion). Thus the charge pileup An(r) can be checked against an independently calculated hn(r) obtained from density-functional theory (DFT), for a Ge nucleus in an electron gas with r, = 2.0592.
DFT gives only two free electrons per Ge, together with two electrons in a weakly bound 4s state. Assuming that this is an artifact of DFT, we have used the density profile due to the two free electrons + two 4s electrons to construct the DFT charge pileup, hn(r)nFT. In Fig. 3 Fig. 1 . Both potentials in Fig. 2 have essentially the same kF, but it seems that a fine interplay between S(0) and r, ' (or equivalently kr) is essential to the generation of a shoulder. This is entirely in keeping with the picture of Hafner and Kahl, where the S(k) is seen as involving a competition between two length scales. In Fig. 2 , the first maximum of g(r) ( 
